PACS numbers: 11.30.Er, 12.60.-i, 42.62.Fi , 23.20 .Lv Measurements of the Local Lorentz Invariance Violation (LLIV) effects is a very popular direction of the search for physics beyond the Standard Model (see, e.g. [1] [2] [3] [4] ). The LLIV effects are usually classified using notations of the works [1, [5] [6] [7] coming under the name the Standard Model Extension (SME). In the present paper we are interested in the term violating Lorentz invariance and Einstein's equivalence principle which in the nonrelativistic limit is presented as
where p is the momentum, c is the speed of light, and U is the Newtonian gravitational potential. To measure this term we should consider transitions where the kinetic energy p 2 /2m changes. A high precision laser atomic spectroscopy have been used to establish limits on the interaction (1 ) [8] [9] [10] . Using the virial theorem for the Coulomb interaction we obtain the difference of kinetice energies between excited and ground states −(< p 2 /2m e > exc − < p 2 /2m e > gr ) =hω ∼ few eV. Note, that the relativistic corrections to the electron wave functions and energies such as that produced by the spin-orbit interaction, are quite large in heavy atoms (∼ Z 2 α 2 ) and change this estimate dramatically for small hω. For example, the difference −(< p 2 /2m e > exc − < p 2 /2m e > gr ) does not tend to zero forhω = 0 [8] . However, the relativistic corrections to the LLIV operator Eq.
(1) remain very small [8, 10] .
To have 10 5 larger difference < p 2 /2m > exc − < p 2 /2m > gr and higher sensitivity to LLIV we propose to use a narrow ultraviolet transition between the ground state and first metastable excited state in 229 Th nucleus. Currently this transition is very intensely investigated both theoretically and experimentally. A brief review with numerous references may be found in the recent paper [11] . The latest transition energy measurement gave ω = 7.8(5) eV [12] . The estimated width is ∼ 10 −3 − 10 −4 Hz [11, 13] . In Refs. [14] [15] [16] [17] it was suggested to use this transition as a high precision nuclear clock with a projected accuracy exceeding that of the current atomic clocks by two orders of magnitude [15] . This transition may also be used to build a nuclear laser [18] . Possible effects of the space-time variation of the fundamental constants such as the fine structure constants α, quark masses and the strong interaction scale Λ QCD , are enhanced in this transition up to five orders of magnitude [19] (see also [20] [21] [22] [23] [24] ).
The ground state of 229 Th nucleus is J P [N n z Λ] = 5/2 + [633]; i.e. the deformed oscillator quantum numbers are N = 6, n z = 3, the projection of the valence neutron orbital angular momentum on the nuclear symmetry axis (internal z-axis) is Λ = 3, the spin projection Σ = −1/2, and the total angular momentum and the total angular momentum projection are J = Ω = Λ + Σ = 5/2. The energy of both states may be described by an equation E =< p 2 2mn > + < U > +CΛΣ, where m n is the neutron mass and the spin-orbit interaction constant in Th nucleus is C = −0.85 MeV [25] . In the simplest single-particle model the difference of the spin-orbit energies between the excited ( Λ = 1, Σ = 1/2) and the ground (Λ = 3, Σ = −1/2) states is 2C. The many-body corrections reduce this difference to 1.2C [22] .
In the oscillator potential the kinetic and potential energies are equal, < p 2 2m >=< U >. This gives us an estimate for the the difference of kinetic energies between the excited and ground states < p 2 /2m n > exc − < p 2 /2m n > gr = 0.5(hω −1.2C) = 0.5 MeV.
This simple analytical estimate shows that the Lorentz invariance and Einstein equivalence principle violating effects Eq. (1) in 229 Th nucleus may be 10 5 times larger than in atoms. The 7.8 eV transition may be investigated using high precision laser spectroscopy methods, has a very small width, extremely small black body radiation shift and suppressed other systematic effects (see e.g. [15] ). This gives additional advantages. We conclude that this nuclear transition has a great potential for a laboratory search for new physics.
A similar value < p 2 /2m n > exc − < p 2 /2m n > gr ∼ 0.1 -1 MeV is expected in 235 U 73 eV transition. The laser spectroscopy for this transition will be available soon [26] . Another possibility is Mössbauer transitions. However, the frequencies in these transitions are larger, so the relative effects will be smaller. The accuracy of the mea-surements in the Mössbauer spectroscopy is also not as high as in the laser spectroscopy This work is supported by the Australian Research Council.
